Metabolic characterization of a hyper-productive state in an antibody producing NS0 myeloma cell line.
Metabolic profiling or metabolomics is the analysis of a larger number of small metabolic compounds within cells. While this technique has been utilized to study microbial and yeast strains under different physiochemical conditions, very little has been reported regarding its application in mammalian cell culture. Here, the physiological and metabolic changes observed during the proliferation arrest of an antibody producing GS-NS0 mouse myeloma cell line were studied using conventional biochemical analysis and one-dimensional nuclear magnetic resonance (NMR)-based metabolic profiling. Proliferation-arrested cells had increased antibody productivity, enhanced normalized mitochondrial membrane potential, and showed changes in the consumption of several amino acids. Further investigation into these physiological changes was carried out by (1)H NMR profiling followed by principle component analysis (PCA). The resulting data showed a clear separation of the arrested and control spectra that related to the altered metabolic state of the arrested culture. Metabolites associated with phosphatidylcholine homeostasis, lipid and fatty acid metabolism, and ascorbate formation were found to be present in significant amount in these cultures. Taken together, the results suggested that there was a link between the metabolic alterations and the hyper-productive state, possibly relating to vesicle recycling and secretory functions, and mechanism to counteract against the generation of reactive oxygen species. While the use of metabolic profiling is still in its infancy, its potential to enhance the understanding of physiological processes in mammalian cell lines used for antibody production is certain.